For several decades, urban shrinkage has been a common pathway of demographic development for many large cities throughout Europe. Although this process began after the collapse of communism in most countries in Central and Eastern Europe (CEE), it should not be interpreted merely as a consequence of systemic transformation. This process was accompanied by the rapid withdrawal of state involvement in the housing sector, which resulted in an escalation of the housing shortage inherited from the socialist period. Thus, the aim of this article is to present a perspective of shrinking in CEE, which is often marginalized in the global discourse on shrinkage. The main purpose is to investigate the relationship between housing and demographic changes after the collapse of communism and answer the following question: Is the old housing structure a positive legacy, a patrimonial inheritance, or a burden in the context of demographic decline? Methodologically, this paper is a case study illustrating the transformations of housing within the context of the historical and spatial demographic development in the selected city. We focus our attention on the example of Łódź, Poland, which reflects the entire CEE spectrum of problems associated with shrinkage while presenting some particularities. However, the shrinkage phenomenon in Łódź also presents an opportunity for improving future housing options. Within a wider context, this example can be considered a lens for the very complex demographic and housing situation of CEE cities. This case shows that legacies of the communist regime influence the relationship between the demographic decline and housing situation and that even a city with a high range in the urban network can be affected by a severe decline.
Introduction
Urban shrinkage is a common contemporary phenomenon occurring on a global scale; however, the most affected areas are well-developed countries of North America and Europe (Oswalt and Rieniets 2006) . This is the reason why the concept of urban shrinkage has propagated worldwide, triggering researchers' interest in the subject and leading to numerous comparative studies conducted by Beauregard (2009) , Haase et al. (2016a, b) , Martinez-Fernandez et al. (2016) , Mykhenko (2007, 2008) and Wiechmann and Pallagst (2012) , among others. According to the project "Cities Regrowing Smaller" (CIRES), 1 a shrinking city is defined as a functional urban area with a minimum population of 5000 residents in its core city (or specific district) that has faced a remarkable population loss for at least 5 years (in recent years or in some former period) and/or is undergoing a long-term or episodic economic, social, or cultural transformation that has symptoms of a structural crisis. This definition shows how complex this process is. In recent studies on urban shrinkage, the most significant determinants of this process include economic transformation, suburbanization, demographic transitions, and structural changes, such as political change and environmental contamination (Haase et al. 2013; Reckien and Martinez-Fernandez 2011; Schatz 2010; Wiechmann and Bontje 2015) ; other determinants of urban shrinkage include armed conflicts and natural catastrophes (Krzysztofik et al. 2015; Oswalt and Rieniets 2006) . However, structural economic crisis is considered to be the most crucial factor for urban shrinkage. It is linked with high unemployment rates, the degradation of residential resources, and a particular intensification of social problems (Haase et al. 2014; Stryjakiewicz et al. 2012 ). According to Cunningham-Sabot and Fol (2009) , another key factor of the recent urban shrinkage phenomenon is globalization, especially in the case of well-developed countries in northern areas; furthermore, these scholars claim that the decline of large cities is clearly the result of the redistribution of production at the international scale. Whereas urban shrinkage is a very complex and multidimensional phenomenon, as underlined by many academics such as Audirac et al. (2012) and Haase et al. (2014) , in most research, this phenomenon is grounded mainly in the population criterion due to unrestricted access to demographic statistics, which undoubtedly facilitates comparisons between cities. However, in the case of intra-urban-scale analyses based on comparisons between neighbourhoods, it is crucial to implement not only demographic indicators, but also several economic and/or spatial indicators of urban shrinkage, as was done by Špačková et al. (2016) and Temelová et al. (2016) , for example. Mykhnenko (2007, 2008) , who examined urban shrinkage from a historical perspective, found that it has been a common process throughout Europe since the 1960s. However, significant differences have been observed between Western and Central-Eastern Europe (CEE) mainly because of the various political, economic, and social circumstances of urban development during the second half of the twentieth century in Europe (Haase et al. 2013) . Regarding the past 3 decades of urban shrinkage, the much higher scale and greater dynamics of depopulation in post-socialist CEE countries can be considered a consequence of the political and economic upheaval of the 1990s. However, urban shrinkage should not be interpreted merely as a consequence of this systemic transformation because a demographic decline has been observed since the 1980s in countries such as Hungary and Bulgaria (Mladenov et al. 2008) and in the nineteenth century in certain industrial cities in Germany (Roth 2011). Haase et al. (2016b) attempted to systemize the attributes of depopulation as key indicators of urban shrinkage in cities of former CEE socialist countries. The main attribute was systemic transformation, the catalyst for urban depopulation directly connected with economic crises and the loss of jobs, mainly in industry, leading to impoverishment in societies, reduced fertility rates, and economic migration. These observations are consistent with other research indicating the key factors of urban shrinkage in CEE cities, especially in CEE post-socialist countries such as Poland, the Czech Republic, Slovakia, and Hungary, which were the first to participate in European Union (EU) accession. The principal factors in those countries are a negative fertility rate and outmigration because of (1) economic reasons, with migration primarily to Western European countries occurring after the accession of CEE countries to the EU (Stryjakiewicz 2013) and (2) changes in lifestyle that have particularly promoted urban-to-rural migration, with migration mostly occurring to suburban areas and resulting in the urban sprawl of post-socialist cities (Cirtautas 2013; Geshkov 2015; Stryjakiewicz 2013) . In other CEE countries, outmigration is attributed to political factors, such as the attitude of the state towards Russian-speaking minorities, especially in Latvia (Bayou and Le Bouhris 2017) .
As a result of the complex economic, spatial, and social circumstances of urban shrinkage, managing it, including the rational management of housing (Kabisch et al. 2012; Radzimski 2016) , will likely represent one of the most essential problems in the sustainable development of post-socialist cities in the few next decades (Neill and Schlappa 2016). Examples of East German cities (in the former German Democratic Republic) show that their rapid depopulation after German reunification in 1990 generated a large number of abandoned houses, mainly in large, peripheral modernist housing estates from the socialist period in addition to downtown areas. Unused residential buildings became a crucial problem for housing policies in East German cities, forcing the local authorities to demolish these buildings as part of urban regeneration programmes (Bernt 2009; Haase 2006; Wiechmann 2009 ). The housing situation in other post-socialist countries in CEE is very different from that of Eastern Germany because of the housing shortage inherited from the socialist period.
Thus, in this context, this paper will focus on the key question of the role of housing in the process of shrinking. Housing is a part of the material structure of the city and of its landscapes. It is made of houses and blocks, the usage time of which is very long, sometimes spanning centuries. The decline in the population creates a situation in which a significant part of the housing stock is empty. Hence, the research problem is posed by the following question: Is the old housing structure a positive legacy, a patrimonial inheritance, or a burden in the context of demographic decline? This issue could be considered from at least two perspectives. On the one hand, the situation created by this decline may be positive because the new balance between the housing stock and the demographic situation offers opportunities to improve the housing situation of the remaining inhabitants, especially if some of the dwellings are overcrowded. The empty housing stock, especially the older buildings, can also be shifted to activities with a higher rental value, such as offices, retail, or hotels. Entire blocks can also be demolished, and the land can be used for other purposes, including new open spaces. On the other hand, housing vacancy is sometimes one of the major causes of demographic decline when it appears that the offer does not match the expectations of the existing or potential residents. Vacancy is a challenge because those empty flats must be maintained without rental income or the economic contributions of their inhabitants. Thus, the degradation of the existing housing stock is most likely to increase because its maintenance is a burden for the landlords (private or public), contributing to the economic depression of the given territory.
The collapse of state socialism had a dramatic impact on the economies of Central and Eastern European countries and brought significant changes to the local housing market. Post-socialist countries and their cities introduced new, mainly market-oriented, institutional arrangements regulating the ways of city management and spatial planning (Holm et al. 2015) . Responsibility for the development and maintenance of housing was no longer in the hands of the state (Struyk 2000) . In the case of Poland and many other post-socialist countries, this meant that the state lost the role of the main spatial planning and main investor in the country's housing structure. The rapid withdrawal of the state from the housing sector, through the drastic reduction of state subsidies and reduction of direct supplies, led to the escalation of the housing crisis that has accumulated over the decades of socialist rule (Kovács 1999; Stanilov 2007; Coudroy de Lille 2013) . In the first decade after the change of the political system, the situation has not only improved, but even deteriorated (Tsenkova 2000; Stanilov 2007 ). The decline in housing construction was accompanied by a relatively young age structure, characteristic of post-socialist cities at the turn of the 1980s and 1990s, and a rapid increase in the percentage of single-person households. This unfavourable situation was deepened by the severe housing shortage inherited from the communist period. Before 1990, this deficit was underestimated by the fact that many people shared their flats with others (in Poland, mainly with adult children and/or older parents). The shortage of flats in Polish cities has been strengthened by the poor condition of a large part of the old, unfinished housing stock. In 2002, it was estimated that at least about 7.5 million dwellings, i.e. 64% of all resources, require significant repairs (Węcławowicz 2007) .
The aim of this paper is to present the perspective of CEE countries that is often marginalized in the global discourse in the area of urban geography (Bański and Ferenc 2013) . The need to include studies on post-socialist shrinking cities in the Western European-oriented debate on current and future urbanization and urban theory was also highlighted by Sjöberg (2014) and Haase et al. (2016b) . In our research, we focus our attention on the example of Łódź, Poland, one of the largest and fastest-shrinking post-socialist cities in Europe reflecting the entire spectrum of economic, social, cultural, and spatial problems linked to CEE urban shrinkage.
Methodological framework
As has been already stated, this paper will address the issue of the relationship between social and demographic evolution and housing. This relationship is complex because housing represents part of the legacy of the city: houses and blocks are built for decades, even for centuries, whereas population changes (not only the number of inhabitants, but also the structure of households and the age of the population) increase the variability of the demand for housing over time. Housing can be considered a part of the problem of demographic decline as well as a part of the solution. Such a dichotomy is especially true in the case of Łódź because the housing stock is very old in the central part of the city compared with that in other Polish cities (Polityka Mieszkaniowa 2020 . The area of the city most affected by the depopulation process is downtown Łódź (Fig. 1) , which is filled with the oldest urban factories in the city that were not destroyed during the Second World War.
Approximately 65% of the residential buildings in downtown Łódź were constructed before 1944, and most of them offer very bad living conditions (Figs. 2, 3) .
In the context of the urban shrinkage process in CEE post-socialist cities and housing issues, sorely bad technical conditions and living standards make Łódź a unique case. Łódź is a special case among shrinking European cities because the city is the head of the Łódź 
Voivodeship
2 and therefore fulfils economic, administrative, and cultural functions at a regional level. Indeed, shrinking European cities are generally small or medium in size (Turok and Mykhenko 2007) , whereas Łódź belongs to the top of the urban hierarchy in Poland and still aspires to develop as a top metropolis in the country and CEE (Coudroy de Lille and Wolaniuk 2005) . This ambition is reflected in the "New Łódź City Centre" (Nowe Centrum Łodzi), one of the largest large-scale urban regeneration megaprojects in Europe (Kazimierczak 2014a, b, c; Kazimierczak and Kosmowski 2017) (Fig. 1) . To understand why such a large and important city is now shrinking, we will show that from its very beginning, Łódź has been a singular city in Polish and European urban history. To develop our consideration, achieve the stated objective, and answer the research question, we decided to implement a case study method. Robinson (2006) argues that to analyse spatial phenomena in cities, we must consider the diverse development paths that determine contemporary development processes. Regarding this statement, each city is exceptional; thus, methodologically, this paper is a case study that illustrates transformations of the housing situation in the context of demographic development in a selected city both temporally and spatially. In our analysis, we used a single case study method that, thanks to its specificity, enables an identification of the properties of the locally investigated issue. Case studies are frequently used in urban geography for in-depth research despite the criticism of the case study approach. This criticism is concerned with the limitation of the method connected with the argument that any number of case studies cannot enable analysis that produces consistent and replicable results. However, according to Botterill and Platenkamp (2012) , the main response to this criticism is a different type of generalization from case study research that is not statistical, but rather theoretical (analytical). This argument is also underlined by other methodologists such as Guba and Lincoln (1989) , Kennedy (1976) , and Stake (1998) . A single case study is methodologically justified in certain situations for virtues such as the universality, decisive significance, uniqueness, novelty, or longevity of the case (Yin 2014) . According to Kennedy (1976) and Yin (2014) , the in-depth analysis of a single case enables analytical (theoretical) generalization, which is the logic that allows the obtained results to be transferred to situations outside the analysed case based on the appropriateness of theoretical concepts or principles. Our contribution wishes to discuss whether Łódź is a typical dying city as described in other situations of shrinkage or whether it enlarges the perspectives of knowledge about urban change in Europe because of its uniqueness.
According to Tellis (1997) , the case study approach based on various types of data allows for a better understanding of the context of a city undergoing a transformation and makes it possible to provide a better explanation of the processes analysed. A triangulation 3 Łódź: from rapid growth to spectacular decline and urban shrinkage
City born with a textile industry and "great" immigration
Łódź is a city located in central Poland just 140 km from the capital city of Warsaw ( Fig. 1) . Through the beginning of the nineteenth century, it was a small agricultural town with a population below 1000 inhabitants, but in 1820, the city became one of the new industrial centres devoted to the textile industry. Then, a demographic and economic boom began for Łódź, and the city became the second most inhabited city in Poland with 235,000 inhabitants in 1880 (Kubiczek 1994) . Favourable economic conditions in the textile industry due to the unlimited market in the east and a massive inflow of people changed the small town into one of the largest industrial cities in this part of Europe, with a quarter of the industrial production of the Kingdom of Poland at the end of the nineteenth century originating from Łódź. The pace of the demographic and spatial development in Łódź in the nineteenth century was comparable only to the fast development of great industrial North American cities in the nineteenth century as well as some Western European industrial cities in the same period, e.g. Manchester in the UK, Saint-Etienne and Roubaix in France, and German cities in the Ruhr region. By 1925, the population of Łódź grew to 500,000 inhabitants (Jakóbczyk-Gryszkiewicz 1997). During the Second World War, Łódź lost almost one-third of its population from 672,000 to 496,900 inhabitants. However, the city itself did not receive much damage during the War in contrast to other Polish cities, and that had far-reaching consequences for the current living conditions in Łódź.
During the socialist period between 1945 and 1989, Łódź was still the largest centre of the Polish textile industry, and it remained so until the end of the socialism era. The city had a fast-growing population during that era. The ratio of people employed in the industry decreased systematically but slowly after the Second World War. In the 1970s, nearly 60% of employees worked in the industrial sector (228,000 workers). In 1980, this proportion had decreased to 50% (204,000 workers), and by 1990, it fell to 38% (93,000) (Jakóbczyk-Gryszkiewicz 1997). Most of them were still employed in the textile and garment industry.
3 Simultaneously, the population of the city grew steadily until the end of the 1980s. This increase was driven by high birth rates and labour migration (Jakóbczyk-Gryszkiewicz 1997) . The highest population of 853,480 inhabitants was reached in 1988 just before the fall of the communist regime.
Demographic decline of Łódź after the collapse of communism
As a result of political changes at the turn of the 1980s and 1990s, the textile industry in Łódź collapsed, and the economic structure of the city changed significantly. Łódź became a city of high structural unemployment and a declining population. Over the past 3 decades from 1988 to 2017, the city lost 163,060 inhabitants (i.e. 19% of its population), and it is the fastest-depopulating large Polish city. In 2007, Łódź lost its position of the second-largest Polish city; according to the CSO in Poland, Łódź is currently the third-largest city in Poland with 690,420 inhabitants (in December 2017). Due to this significant depopulation, Łódź is currently recognized in the literature as a "shrinking" city Stryjakiewicz and Jaroszewska 2014) . Furthermore, the CSO estimated that only 542,732 people will live in Łódź in 2040. Thus, the city will shrink in population by 36.4% between 1988 and 2040. The most negative demographic predictions for Łódź elaborated by the CSO show that there will be only 484,800 inhabitants in Łódź in 2050. As a result, this city can be considered one of the largest and fastest-shrinking cities not only in Poland, but also in CEE during the first half of the twenty-first century.
The population decrease in Łódź in 1988-2015 was an effect of natural population decline (the surplus of deaths over births) and negative net migration (Fig. 4) . The general fertility rate (number of live births per 1000 women aged 15-49) in Łódź decreased from 39.8 to 36.6 during 1988-2015. Much of this decline has been caused by the delay in motherhood and the reduced number of children per family (Szukalski 2012) . This reproductive behaviour, considered within the concept of the second demographic transition (Lesthaeghe and van de Kaa 1986; van de Kaa 2003) , is typical throughout Poland (Kabisch et al. 2008) . The difficult economic situation in Łódź after 1989 contributed to a deepening of this process because of the relationship between economic uncertainty and reproductive behaviour. This relationship, although indirect, was found in post-socialist countries during the first decade of transformation (Brainerd 2012) . The impact of migration on the population decrease was lower than that of the natural decline; however, it contributed to this trend. In recent decades, a surplus of outflow over inflow was observed every year; however, in recent years, a reduction in the negative migration balance has been observed (Fig. 4) . Considering the structure of outflows and inflows, the data indicate that a significant increase in the outflow has occurred to rural areas, which are mostly located in the Łódź Voivodeship. The significant increase in the proportion of outflows to the Łódź region is a sign of the development of the suburbanization process. More detailed data show that the majority of outmigration is concentrated in the areas surrounding the city. However, this phenomenon is still not advanced compared with that of other large cities in Poland. The data also show a low number of registered migrations to and from abroad, but not all of these flows are registered in Poland because much emigration from Poland is indeed part of the circular mobility inside Europe and is not systematically registered. 4 Furthermore, over the past few decades, the population of Łódź was affected by a significant process of ageing. Between 1988 and 2015, the proportion of children decreased from 18.9 to 12.3%, while the percentage of seniors (over 65 years old) grew from 12.6 to 20.3% (Fig. 5) . In the same period, the index of ageing (the ratio of seniors to children) increased from 66.7 in 1988 to 171.8 in 2015. This process was caused by various factors: first, by the decline in birth rates and increase in life expectancy; second, by the delay in motherhood; third, by the outmigration of working-age people because of relatively high unemployment; and fourth, by the process of suburbanization, which mainly involved younger and middle-age people moving to the suburbs (Kabisch et al. 2008) .
According to the population projection of the CSO, the current process of ageing is predicted to continue in the future. The forecast shows that the proportion of seniors will , whereas the share of the pre-working and working-age population will decrease. Therefore, Łódź is characterized by not only the most significant predicted loss of inhabitants, but also the most negative structural change in the population compared with other large Polish cities.
4 Population distribution change and housing situation in post-socialist shrinking Łódź
Living conditions and population distribution changes
The current situation of housing in Łódź is also very particular in Poland. Compared with the significant loss of population between 1988 and 2015, the number of households increased because of the growing number of small (especially one-person) households. According to the last National Census in 2011, the share of one-person households increased from 25 to 34%, whereas the share of larger households with 3 or more persons declined from 44 to 35% during 1988-2011. The population of the city is highly concentrated in two different morphological types of buildings. The first type is tenement houses in the historical downtown of the city located inside a railway ring line (see Fig. 1 ). In the city of Łódź, 26% of residential buildings were constructed before 1944, while in the downtown area, this proportion increases to 65%. Most of them offer very bad living conditions. The National Census in 2002 indicated that 50% of the tenement houses in downtown Łódź lacked central heating, 12% lacked toilets, and 30% lacked a connection to the sewage system. The predominance of municipal ownership of dwellings, bad living conditions, and low-quality public spaces were the key factors that forced local authorities to designate an essential part of the historical core of Łódź as a crisis area to be revitalized in the following decade (Kazimierczak 2014c) . As a result, 20 areas in the downtown area were designated for urban regeneration during 2014-2020 to be co-financed by the EU (Fig. 6a) . These areas cover 379.28 ha in total, accounting for only a portion of the 1783 ha of the run-down area in downtown Łódź that requires immediate revitalization.
5 Furthermore, the City Council analysis shows that 75% of the buildings located in the run-down area of downtown Łódź are in bad or very bad technical conditions, with 55% in need of modernization and 25% in ruins and requiring demolition (Kaczmarek et al. 2018 ; Polityka mieszkaniowa Łodzi 2020 +).
Renovating tenement houses and increasing the share of private ownership dwellings are crucial foundations of the current Łódź housing policy. These goals are implemented by the City Council through revitalization and other modernization programmes, such as "Mia100 Kamienic" ("City of Tenement Houses"), the aim of which was the renovation of over 100 municipal tenement houses in downtown Łódź since 2011. Downtown Łódź represents the area in the city most affected by the political and economic transitions of the 1990s and consequent negative population changes. Although the share of the population in the outer zones of Łódź increased between 1988 and 2013 from 37.05 to 45.48%, the downtown (historical core, Fig. 6a ) shrunk from 23.03 to 19.85%, and the so-called downtown collar (area of current development of the downtown area inside the railway ring line, Fig. 6a ) shrunk from 39.92 to 34.67% during the same period.
The second type of highly concentrated residential area constitutes large housing estates that were constructed in the socialist period and located along two main communication axes (i.e. east-west and north-south) of the city (see Figs. 1 and 6b) . Residential buildings in these areas offer much better living conditions, especially compared with the tenement houses in the run-down downtown area (the inner city, which is the historical core of the downtown area and the downtown collar). This assessment is reflected in research showing the satisfaction of Łódź inhabitants with their place of residence according to city districts (Szafrańska 2016; Szafrańska and Mularska-Kucharek ). In the central district of Łódź (Śródmieście), which can be identified as the historical core of the downtown area, the inhabitants' satisfaction regarding their place of residence is much lower than that in other districts in the city. The same research shows that inner city tenement houses are the least preferred types of residential buildings and much less preferred than blocks of flats from the socialist period (Szafrańska 2016 ). This situation is typical for most post-socialist CEE cities (Węcławowicz 2007) , especially for post-industrial cities with a neglected nineteenth-century urban fabric in downtown areas as a result of the ideologically motivated "modernization gap" in the state-socialist period (Węcławowicz 2007; Wojnarowska 2011) .
The most significant population loss occurred in areas with a high percentage of lowquality, standard, old housing resources and areas of blocks of flats built in the 1950s and 1960s. Furthermore, the population living in the central area of the city is much older than that living in the outskirts. The demographically oldest areas are located in the downtown collar (see Fig. 6a ). In certain housing districts in this zone, the percentage of the population at retirement age in 2010 was higher than one-third. Although a retirement pension in Poland is common, it is low and is sufficient only to cover modest maintenance costs. 6 In this situation, the concentration of this population group (elderly and disabled due to age) in old housing resources not adapted to their needs (densely built-up areas that are mostly without elevators and often do not have bathrooms, and some are without toilets) may lead to the social marginalization of these areas. Another key point to remember is that the central area of the city is characterized by a relatively high rate of unemployment, a larger number of recipients of social assistance, and a relatively low educational level. The concentration of these phenomena can also lead to segregation and social exclusion in this area, where the formation of enclaves of unemployment, poverty, and social pathologies is observed (Szafrańska 2008; Warzywoda-Kruszyńska et al. 2003) . Therefore, in addition to the depopulation of Łódź, a crucial problem is the structural change in its population, which raises questions regarding the ability of Łódź and other post-socialist and post-industrial shrinking cities to adapt to such an evolution of the features of current and future housing stocks.
Housing situation in post-socialist Łódź in the context of depopulation
The investigation shows two different patterns of population and dwelling changes in Łódź during 1988-2013. The first one constitutes convergent changes with a visible expressive dependence between the decrease in population and dwellings and the increase in population and dwellings (Fig. 6c) . These patterns are mostly observed in new residential areas in the outer zones of Łódź, and they are a result of the outward migration to newly built, detached single-family houses in the inner suburbs. These new residential areas are populated by affluent individuals as reflected by the spatial distribution of mansions. According to Dzieciuchowicz and Groeger (2016) , no new mansions were constructed in the inner city of Łódź during 1990-2014, whereas in the outer zones, 22 mansions were built in 2008-2009 alone. However, the lack of mansion construction does not correspond to a lack of new housing investments in the central part of the city because new multi-family buildings have been constructed in downtown Łódź, especially on numerous urban infill and undeveloped plots. According to Holm et al. (2015) , these developments have strengthened the gentrification process and increased the socio-economic polarization in central Łódź. Since the beginning of the twenty-first century, post-industrial areas have become attractive for developers, who have refashioned old historical factories into luxurious apartments and lofts or constructed new residential buildings on post-industrial urban infill after demolition (Kaczmarek et al. 2018) .
The second pattern of population and dwelling change during 1988-2013 is divergent change, which is characteristic of downtown Łódź and large housing estates from the 1970s and 1980s (Fig. 6d) because of the decline in population and increase in new dwellings. However, the growth of new dwellings in these areas has not been as high as that in outer zones despite the construction of only multi-family buildings.
Although the population decreased constantly in Łódź between 1988 and 2015, the number of dwellings grew slowly over the same time period (Fig. 7) . The last National Census in 2011 showed a surplus in the number of houses over the number of households; thus, the housing shortage appears at first glance to have been resolved by depopulation and the decline in the number of households since 2002 (Table 1) .
However, resolving the housing shortage does not mean that the general living conditions have improved, because the housing situation must be considered in the context of housing conditions and the economic availability of housing, which are still worse than those of other large cities in Poland (Table 2 ). The deep housing shortage characteristic of the state-socialist era caused by a deficit in housing stock was replaced by a shortage caused by affordability problems. Due to the reduction in the rental sector (less than 4% of new dwellings built in Poland in 2016 7 ), the lack of a state housing policy, the adoption of neoliberal assumptions that housing is a commodity, and the unfavourable relationship between housing prices and incomes, the housing needs of many households in Poland remain unmet (Salamon and Muziol-Weclawowicz 2015) .
A closer analysis of the housing stock shows another dimension of the difficult situation in this field. The housing stock comprises three main types of dwellings that are quite separate in the urban space. Overall, the majority of the housing stock (42%) still belongs to housing cooperatives (26% for all cities), which built the majority of Polish urban dwellings from the 1960s to the 1990s. The next 27% of dwellings are privately owned by individuals and are predominantly present in the second periphery (houses in inner suburbs). In addition, 22% are owned by the municipality, and 2.3% are owned by enterprises, and these buildings are mainly in the downtown. Dwellings are rather small on average (53 m 2 ), especially the public flats owned by the municipality or enterprises (43 m 2 ). The size of dwellings is related to the ownership structure and reflects the same centre-periphery model. The downtown area of Łódź is still mainly old buildings from the nineteenth century. These rental flats are generally in poor condition because these buildings were nationalized in 1945, and they have since been managed by the municipality. The low level of rentals and the lack of maintenance from the municipality over several decades are responsible for this situation (which is why this phenomenon is called the "modernization gap"). Since the 1990s, the city has recovered its autonomy and attempted to privatize a part of this housing stock, which is why the share of municipal dwellings fell from 43% in 1988 to 22% in 2011. Nevertheless, compared with other large cities in Poland, the municipal ownership rate is still high, 8 which makes revitalization sorely expensive in Łódź. New owners cannot always afford the modernization of buildings; thus, privatization does not necessarily mean better maintenance. In this case, the Act on Regeneration (Journal of Laws [Dz. U.] of 2015, item 1777, and of 2016, items 1020, 1250) adopted by the Polish Parliament in 2015 is essential because it provides for the foundation of Special Regeneration Zones in the most run-down areas in cities and areas where the commune (i.e. the city) may be able to support the modernization of private buildings via public sources.
Compared with the downtown area, the outer zones in Łódź offer better living conditions. These zones can be divided into two different housing areas. The first area includes large housing estates that were built during the socialist period and are located around the inner city (first periphery). The relatively worse living conditions based on the size of the dwelling and the architectural quality are in those that were built in the 1960s. Large housing estates are marginalized in urban regeneration programmes in Poland because most of them are in good condition (Szafrańska 2013 (Szafrańska , 2014 . This is confirmed by the estimation of the level of degradation of Polish cities, including Łódź. According to Ziobrowski and Domański (2010) , run-down areas covered at least 120,000 ha, which constitutes 22% of the built areas in Polish cities, in 2008. Among these areas, the historical downtown areas, post-industrial urban areas, and large housing estates constituted approximately 52%, 20%, and 12%, respectively. Thus, residential buildings in these estates are modernized by cooperatives, which are mostly their owners. Łódź is not an exception. The second housing area in the outer zones of intra-urban suburbs (the second periphery) in Łódź presents a mixed type of detached houses or small housing estates developed after 1990 and traditional houses in a half-rural landscape.
Thus, taking into account the zones of multi-family buildings in which almost twothirds of city inhabitants live, the most essential features of the housing situation in Łódź can be characterized as follows:
(1) Downtown Łódź is the only area where the housing challenge is truly quantitative (decrease of up to 15% of residential buildings in some downtown neighbourhoods, mainly among buildings constructed before 1944) as well as qualitative. The housing stock is old and in bad condition, and it often does not meet modern standards for living conditions (especially in accordance with nineteenth-century tenement houses); the complicated structure of the ownership of real estate (the area is mixed mainly with fully municipal, partly municipal, and private ownership) as well as the social characteristics make it difficult to engage in revitalization. Furthermore, recent research shows that the perception of downtown Łódź is very negative, which makes it unattractive (Groeger 2002; Wójcik and Tobiasz-Lis 2014) . (2) The large housing estate zone has become increasingly attractive (reflected by a general increase in residential buildings), but the flats are small. Even if the living conditions are technically better, especially compared with the downtown area, the buildings in these housing estates are now more than 30-40 years old, and affluent inhabitants who can afford better housing prefer individual houses or a dwelling in a new housing estate in the suburbs.
Housing market in Łódź
What does the housing market look like in Łódź? Similar to other Polish cities, housing construction has been dropping since the 1980s within the national context of a political and economic crisis (Fig. 8) . This regression continued into the 1990s, and Łódź has been in a slightly better situation for only a few years. In 2015, the level of housing construction was still lower than that in 1990, which represented a time of radical political and economic change. Furthermore, the situation of Łódź is much worse compared with that of the average Polish city. Only 3 new dwellings per 1000 inhabitants were built in 2016 in Łódź (compared with 4.6 on average in Polish cities). Of course, the contrast with dynamic cities such as Kraków is stunning. Łódź also suffers in comparison with Poznań and even Katowice, both of which have been losing their population since 1990, but maintain a higher housing construction rate (Fig. 9) . Private developers (which are sometimes cooperatives transformed into private corporations) build houses or flats in blocks, which are then sold or rented. These developers built 62% of the new flats in 2015, which is a similar proportion to that of other cities in the country. The next share of new housing stock is privately owned by individuals (34%). The city and cooperatives have built very few dwellings, and enterprises have built none. The number of dwellings in the inner suburbs of Łódź is growing because of the activity of private developers; similar to other cities, they are mainly building flats and houses. The primary decrease in housing units since 1988 has occurred in the downtown collar (see Fig. 6c) ; however, this situation is not due to a global action of demolition, 9 but rather due to modernization operations. These flats are usually involved in a functional revitalization (converted into offices) and a morphological transformation (with the joining of one or more flats to make one larger flat).
Almost all of downtown Łódź has been sequentially involved in a strategy of urban regeneration since 2004 because of the high concentration of problems in this area, such as demographic decline, poverty, and environmental and architectural degradation. The main goal of urban regeneration is to create better housing that presents higher technical standards of comfort, fills in open spaces around city blocks, and highlights aesthetic values. This project also aims to raise the social conditions of the population via the provision of social programmes to the local population in parallel with housing revitalization. Almost half of the housing stock in this area still belongs to the city, which represents an opportunity but also a large challenge because the city cannot afford the revitalization alone. Of course, EU funds have provided considerable help; however, the city still has to pay a quarter of the amount. Twelve per cent of the dwellings in the area of urban regeneration are under joint ownership because of the privatization of the municipal housing stock. Such co-owners are usually poor and can hardly bear the heavy modernization costs of houses. Thus, revitalization is making slow progress, and its effects are scattered across the urban landscape.
Conclusions and discussion
In conclusion, we would like to address two issues: the relationship between the demographic decline and housing situation and the exemplary and unique nature of the case of Łódź.
The analysis of the demographic processes observed in Łódź over the past 3 decades has shown that it is a city characterized by a low migration balance, a negative birth rate, an ageing population, an unfavourable forecast for the population, and a population that has decreased by 18% since 1988, especially in the historical core of the downtown area. Meanwhile, the housing stock has been growing (+22% during 1988-2016) shown in Fig. 8 , the construction of dwellings, though low, has never ceased. However, unexpectedly, fewer than 2% of the dwellings stand empty. 10 This situation shows that even when the demographic decline is severe-which is undoubtedly the case here-it does not provoke a fall in the housing stock. In other words, the impacts on the material structure of the city, suggested literally by the term "shrinking", does not happen in its most severe form-the diminution of the housing stock even when the demographic decline itself is severe. This paradox calls for a comparison with other national contexts. In France or in Germany, the most severe cases of shrinkage are often associated with high vacancy rates in the housing stock reaching up to 13% in the city of Roubaix in the 1990s (Béal et al. 2017) . This is generally not the case in Poland or in Łódź in particular, because the country suffers from a structural housing shortage inherited from the communist period that was not resolved by the introduction of the market economy. As a result, another major difference from other industrial cities in Western Europe is that the demolition of low-quality dwellings is very rare and limited to the most fragile tenement houses downtown. In comparison, in France and Germany, thousands of flats have been demolished, albeit in large housing estates, as a response to their lower attractiveness and high vacancy rates. Thus, the chronic housing shortage in Poland-as in many former socialist countries-is responsible for a different relationship between the demographic decline and housing situation. In addition, one of the particularities of this city is the high share of old houses in the inner city, which is a legacy of the lack of investment and modernization during the twentieth century. This legacy generates high costs of maintenance and adaptation and can be considered a burden, especially because this area concentrates a socially disfavoured population.
An essential topic for further discussion is the advantages of shrinkage as initiated by Hager and Schenkel (2003) , Kil (2004) , Hondrich (2007) , etc., in the context of changes in the housing situation. For the case of Łódź, demographic changes in the city as part of the shrinkage process may be assessed positively because the quantitative availability of dwellings has increased. Obviously, economic barriers remain, but these barriers are common for most developed countries and observed in neoliberal policy and post-socialist cities. The improvement of the current housing stock will likely represent a more challenging task because downtown Łódź offers low standards of living. Revitalization and other modernization programmes, including municipal as well as public-private housing co-financed by the EU, may represent key solutions for this situation in most of the shrinking post-socialist cities in CEE. This is why the attention in post-socialist cities has generally not focused on the large housing estates constructed in the 1960s, 1970s, and 1980s. The morphological structure of such cities is mainly a legacy of a booming industrial city from the nineteenth century. For example, the legacy of Łódź is derived from a hyper-capitalist period of urban growth that has obtained patrimonial value, and its technical and architectural aspects are improving (albeit in a scattered way) because of the scale of the task. Indeed, although housing is not directly the reason for the demographic decline, it could be a part of the solution and appears to represent a necessary but insufficient parameter for improving the overall image of the downtown area and inner city to maintain or attract new inhabitants as well as economic activities and investors.
In some aspects, Łódź is definitely similar to other shrinking cities, but it is also very original due to historical and geographical reasons. The various trajectories of shrinkage in Western and CEE cities indicated by Mykhenko (2007, 2008) suggest that the origins and course of shrinkage processes may be distinct; therefore, demographic transitions alone are not sufficient for understanding and explaining the burden of urban shrinkage, among which are socio-economic processes linked to globalization, deindustrialization, and metropolization. This is very often why cities undergoing shrinkage are medium-sized cities with a monofunctional profile. The case of Łódź is somehow different. Indeed, it was-and still is-an industrial city. However, unlike the majority of declining cities in the world, it is also a major city in the Polish national urban network with many administrative functions due to its role in the administrative structure of the country as the capital city of the Łódź Voivodeship. It was the second-largest city in terms of population until 2007, and it is now the third. It is possibly a very rare shrinking metropolis. This is an exception that must be explained. The city was born as a textile city, it was not expected to become such a big city, and it suffered from a delay in developing administrative, cultural, and scientific functions adapted to its size and its history of development (Liszewski 2009 ). Furthermore, it is situated almost in the shadow of the capital city of Warsaw (140 km away, less than 2 h by train and by car), which encourages the outmigration of students or workers in high-skilled jobs. This outmigration also happens very often abroad; in this respect, Łódź is very similar to other Polish cities, but not to average European cities. Thus, the potential gentrification process downtown is held back because some social or cultural elites have left the city. At the least, the case study of Łódź qualifies the relationship between the economic situation and urban shrinkage. In recent years, public and private authorities at the local and national scales have driven a better situation in the labour market and investments. The unemployment rate, which was dramatically high (approximately 20%) in the 1990s, reached only 4% in 2016, and the city had been attracting many foreign direct investments for the 1990s. Meanwhile, demographic decline has been occurring because of ageing and migration (which explains the low unemployment rate).
